Experimental procedure. On one hand 0.05 mmol (19.4 mg) of NITmbis is dissolved in 5 ml of CHCl 3 . On the other hand, 0.05 mmol (41 mg) of Dy(hfac) 3 ⋅2H 2 O (hfac -= 1,1,1,5,5,5-hexafluoroacetylacetonate) 1 is dissolved in 5 ml of CHCl 3 . Both solutions are poured simultaneously in a 15 ml hot heptane solution. After some days of slow evaporation, deepblue prismatic crystals of [Dy(hfac) 3 (NITmbis)] 2 (noted DyNITmbis) appears and are suitable for X-Ray diffraction. Physical measurements. Crystals were selectioned and then frozen at T = 150 K under a stream of dry N 2 on a APEXII Bruker-AXS diffractometer for data collection (Mo-K α radiation, λ = 0.71073 Å). Data reduction was accomplished using SADABS program. Absorption correction were applied. Structure was solved by direct methods (SIR97) 2 and refined (SHELXL 97) 3 by full-matrix least-squares methods as implemented in the WinGX sofware package. 4 Hydrogen atoms were introduced at calculated positions (riding model) included in structure factor calculations but not refined. The two hfac -anions that involve the O5, O6, O7 and O8 oxygen atoms are disordered in two positions. The occupation factors are approximatly 0.80 and 0.20. Nevertheless the refinment is not stable when the disorder is taken into account. However it do not hampers the interpretation of the magnetic behavior of the compound that is the main concern of this paper. Consequently the structure was solved without considering this disorder. Solid-state and solution absorption spectra were recorded using respectively the KBr disk method and solutions of both species in CH 2 Cl 2 (c = 5.10
-5 mol L -1 ) on a varian Cary 5000 UV-visible-NIR spectrometer equipped with an integration sphere. X-band EPR spectra were measured on a Bruker Elexsys E500 spectrometer. The dc-magnetic susceptibility measurements were performed on solid polycrystalline samples with a Cryogenic S600 SQUID magnetometer between 2 and 300 K in applied magnetic field of 100 Oe for temperatures of 2-65 K 1 kOe for temperatures of 65-250 K and 10 kOe for temperatures of 250-300 K. These measurements were all corrected for the diamagnetic contribution as calculated with Pascal's constants. The ac-magnetic susceptibility measurements were performed using a homemade probe operating in the range 100-25000 Hz.
3 Sub-kelvin AC susceptibility measurements were performed on a modified Oxford Instruments 3 He Heliox cryostat, and a homemade AC probe by courtesy of Prof. M. Novak (UFRJ, Rio de Janeiro, Brazil): available temperature range 280-2000 mK, frequency range 20-15000 Hz, for oscillating field excitations up to 0.33 Oe. All measurements were performed on pellets in order to avoid orientation of the microcrystals of this very anisotropic material. 
